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© Chimaeric CD4-immunoglobulin polypeptides. 

© The present invention relates to a cloned DNA comprising a combination of two pieces of DNA whereby one 
oT saS pSces is coding for the first two domains or for parts thereof of the human CD4-molecu e *e cj* 
SSJTEi domains except the first of the constant regions of the heavy chain of a "ahan 
miS3^ to vectors containing such DNA. to prokaryotic or eukaryotic host cells transformed I w rth .such 

ISSTX^ encoded b * such mK to a method for the produ T k suc ? P ™TTZ 

SaceutiS compositions containing such polypeptides and to the use of such pel, peptides for the 
Salmon of pharmaceutical compositions, especially such compositions for the treatment of AIDS. 
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Soluble CD4 provides the optimal specificity for neutralization of ^^^J^^^Si 
(HIV) for several reasons. Firstly, the strength of the interaction between ^^^XTJSTSSm? 

20 ^^Z^t^O^^Sm^ immunoglobulin heavy chain molecu.es .eads to 

„ ca.lcy-o.oxW, (AKC,. J^2JJ2 3^J35S coiLu^oMn neiy ch* 
£STSTJ3?Sb) and in mmunokj, T.dn, 10. 29-32 (12») b«=»» n«* effect* » MM » 

following possibilities are understood: 

50 (a) the complete first domain in combination with parts of the second doma n. or 

(b) the complete second domain in combination with parts of the first domain, or 

A ^Z^l^Z^^o, is a Coned DNA wherein one of said pieces is coding 
,W ^ZZTJISS: a 0 "" wherein one of said pieces is as charged above 



EP 0 394 827 A1 



w 



15 



20 



and the other of said pieces of DNA is coding for ail domains except the. first of the constant region of the 

defined above by culturing in a suitable medium ^^^^^^ encoded by the DNAs as 
Another embodiment of the present invention are the P 0 ^ 6&s ^^[^^ oi the human 
defined above. Such polypeptides are of chimeric ^^^^^^VlL heavy 
CD4-mo.ecu,e or fragments V^TSl^"^^ beSid6S *» ' 9 m 

TZ^^^X^^o^ an especiaily preferred embodiment the 
CD4-part of these polypeptides comprises the amino acid sequence: 

KKVVLGKKGDTVELTCTASQKKS I © F H W K N 
SNQIKILGNQSFLTKGPSKLNDRADSRRSL 

>S ' WDQGNFPLIIKNLKIEDSDTYICEVEDQKE 
EVQLLVFGLTANSDTHLLQGQSLTLTLESP 
PGS SFSVQCRSPRGKN IQGGKTLSVSQLEL 
QDSGTWTCTVLQNQKKVEFK IDIVVL 

30 . • 

Other preferred polypeptides of the present invention are those encoded by the DNAs specifically 
mentioned above. DotvDeDtides and a therapeutically 

Finally, the present invention relates also to the use of wd P^JSiv fer\he ^901 of AIDS. 
55 Pinura ^ nives a Western blot analysis of the chimaeric polypeptides, CD4-MH a ™ ae 

jByr^ss: u-i - r . ^ assess s ssss 
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natents or as in the case of (1 ) of an immunoprecipitated cell culture supernatant: 
natents or^s . U ^ ^ ^ p3X63Ag8 ^ ^ lg { 

(2) L3T4: soluble mouse CD4-molecule secreted by a cell line described by Traunecker et al. .n 

lmmUn (3) l^^n^ cel. line transfected with pHT4-Y1 [Traunecker et al.. Nature 331 , 84-86 
H988>1 secretinq a chimaeric CD4-mouse lg xlight chain polypeptide 

(198B) seeing a c ^ ^ ^ ^ ^ M , 

(5) CD4-Mu: X63-0 myeloma cell line transfected with pCD4-Mu secreting the chimaeric CD4- 
^-polype^de. Mary)and USA] secreting IgGS*. 

$ cS-mX X63-0 myeloma cell iine transfected with pCD4-M 7 2a secreting the cMne • CD4- 
M 7 2a polypeptide Samples 1 to 3 were immunoprecipitated with rabbit anti-mouse K samples 4 and 5 w« h 
rabbit antlmouse kjM. samples 6 and 7 with protein-A. All antibodies and ^ & \\ZV^T^ 
Sepharose 4B (Pharmacia. Uppsala. Sweden). Western blot analys.s was performed after 3 to 7 /. gmdmrt 
PAQE(B) or 7% PAGE(C) run under non-reducing conditions. The results were vsuahzed w.th a m,xture of 
Tabbit antlouse Igs Nordic Labs. NL) in a first step followed by visualization wrtli , donkey «HJWW 
Zrnbhtt ta (Amereham Aylesbury. GB). Standard molecular weight markers are shown (kd) on the left 
bandsTn (A) (1 o 5) of about 45 kd are due to rabbit IgG released from the Sepharose 
whe ^rfp epaS ( orelectrophoresis. Coimmunoprecipitation under identical conditions as 
Jn^HP) M pr^stL of metabolically labelled g P 120 from a HIV I infected H9 cell culture 

^unernatant followed by PAGE and fluorography is shown in (D). _™ 
supernatant fono ^ ^ ^ ^ resect to ^o^ng rec^- 

bina?feteTns. whereby the concentrations of such proteins are given .n a loganthm.c scale on the X ax,s 
and the Y axis gives the numbers of syncytia scored in triplicate evaluations: 
♦• CD4-MW = chimaeric protein encoded by the DNA of the plasmid PCD4-Mli. 
r CD4-M Y 2a - chimaeric protein encoded by the DNA of the plasmid PCD4^2a 
• CD4-Mx - chimaeric protein encoded by the DNA of the plasmid PHT4-YKI2 

a: L3T4-M* = soluble mouse CD4-molecule as described by Traunecker et al. (Immunol. Today 10, 29 32. 

so ^ Rgure 5 (A.B) shows the results of an assay of the binding of CD4-M* and CD4-M 7 2a to Clq. ftefirst 
com^rofthTcomplement cascade via the binding she of their heavy chain parts [Burton. D MolecuL 
Zunof L 61-206 (1985)] as determined according to Example 5. Microliter plates ^ J* 
Sied CDllgs and natural gs as controls at concentrations of 10 Ug/ml (A) and lug/ml (B). The drect 
o nd ng ^Mabetd Clg is'given in counts per minute (cp.m). Una a: CD4.M 7 2a; lane b: monocle. 

35 antibody OKT3 which is a lgG2a. * (Ortho Diagnostics); lane c: CD4-Mu: lane d: mouse IgM * f om TEPC 
lane e: CD4-M* [Traunecker et a... Nature 331. 84-86 (1988)]; lane f. Bovme Serum 

"ure 5(C) shows the results of the binding of chimaeric protein CD4-M 7 2a to Fc 7 receptors , on ft. 
mouieVadrVhage ceil line J 774 A.1 (ATCC No. TIB 67). % of compete of lab 
40 gL in dependency of cold competitor [(0):CD4-M 7 2a, (.): cold lgG2a = monoclonal antibody OKT3] as 

^Tt^^^o to a method for the production of polypeptides encoded by a DNA of 
the m£ wh^mlx. comprises culturing in a suitable medium a host cel. transformed w,th a vector 
caoable of expressing said polypeptide and isolating said polypeptide. 

45 ^ s weXolh to the art that the cloned DNA of the invention can be obtained on he > one hand ,r , the 
form of a cDNA starting from an appropriate mRNA preparation as described for example by^ Man.atis T . et 
aMn "Molecular Cloning" (1982), Cold Spring Harbour Laboratory, or more specifically for ^ example by 
lidon J P fiTcell 42 (1985), 93-104 for a cDNA encoding the human CD4-molecule. In the case that 
S a cDM Tncodls-more than the desired number of domains for the practice of t. , P*jn in*** 

so laid cDNA has to be cleaved on the basis of the knowledge of its sequence and at least the partial 
knowledge of the amino acid sequence of the desired domains by nuclease treatment w,th wh.ch a man 

^£EtTm* Coned DNA can be obtained in the form of genomic (««"**»■ a 
genomic library by methods well known in the art and described for example by Marnats. T. et al .n 
55 "Modular Cloning" (see above). For example specific oligonucleotide probes could be prepared on the at 
,ea?partTal7nZdg^ of the amino acid sequence encoded by the specific genom,c DNA (axons) to be 
soLd7thn least partial knowledge of its nucleic acid sequence. Such sequence .nformation can be 
obtled m prinlip^om any sequence data base, for examp.e. like Genbank (.nte.ligenetics, Calrforrua. 
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USA), EMBL (Heide-berg. FRG), NBRF (Georgetown ^ZS^L^mTTe ££2£ 
Vecbase (University of Wisconsin. »f^S^T^^SS^ for the mouse Ig u 

nvamDle for the human CD4-molecule from Maddon et al. (1985) in uhi p, ■ 

478 (1981). tor «e human 19 » » R« ,0 W -W9 (1882)> ft. human 19 ,3 heavy 

sr-js r ^^"^ sSSr Jm " e " °" d 

heavy chain gene from Flanagan. J.Q. etal., Cell 36. 681 -688 (19 34). oligonucleotide 

jrss: * - e,i9ib,e by a man 

-SSTpS- of DNA coding fc the JJJy -J™S StSS 
obtained as described above can then ^ hand*d«d "J»B«JJ eTatn "Molecular cloning' (see 
methods well known in the art and described for example by Maniatisj et aU m ™ ^ 
above). It is well understood and covered ^^^^^^S!^ 
chimaeric polypeptides may be of different origin. ^ J ch are kn0W n in the art 

Suitable vectors for the practice of ft. present ^^^SSZTS^l host cells, especially 
and generally used for the repl.cat.on of ^XT^m^ ^B^Z host cells, called shuffle 
vectors which can be used for such purpose m both t"**W*J™ ^ ||s Es ially prefe rred are 
vectors and vectors for the expression of polypept des m ^^^^«>c host cells like, e.g.. 
shuttle vectors which can be used for the expression P*"^ "cS? Vol. ed. by Q.over. 
P SV2 derived vectors [described, for example J ? y < f' " gV2 dhV?ATCC No. 37146], pSV2-neo 
D.M.. 1RL Press. Oxford. 1985] ^^^J^S^^^P^ vectore ,ike PHT4 " 
[ATCC No. 37149] or pSV2-gpt [ATCC N ° n 3 7i 4 ? a ^ pCD4-M 7 2a and 

Y1. P CD4-M-y2a. pCD4-Mu. pCD4-Ha. pCD4-H 7 1 and PC^H-yS are p eterreo m Sa mmlung 

PCD4-M, have been deposited under the "J^TJS^^^/JaS of January 1989 
von ^oorganismen und Z*ul^ and pCD4 . H7l at the 

^of^ n r^ — y - p,asmid pcdw 

JttSSK«»^ « ai in J Bacterio1 - » 

466-474 [1974]) and HB 101 [ATCC No. 33694]. _ vertebrate, yeast or 

35 Suitable eukaryotic host cells ^^SS^^^SSmi J558 [ATCC No. T.B6] being 
other origin with myeloma cell lines like. e-9-. P3X63AgB "° the practice of the present invention 
preferred. In accordance with the specfic host cell to be used Im We pract ^ E |e 

Labia promoter-elements like or the .g light 

. P^ds used for the transformation of such 

bTvectors as described above may be carried out by any convent, 
procure ort *. spec,, procedures as describe din the «9 Exa^s , 
Where the host cell is a prokaryote such as E. col. ^^f^^ and subS equently treated 

preferred method (see Example 2). a ^ r ri in n to methods well known in the art For 

Transformed cells can then be selected and for a phosphotrans- 

55 example cells which have been transformed by a vector carrying a «» gene co^ g P & gene 

r s red n ::.^ - — o,ic acid (6orman in 



"DNA Cloning", Vol II, see above). 
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Chimaeric polypeptides of the present invention produced by transformed cells as stated above can be 
kJSTE Sw-* method known in protein and peptide chemistry such as for «*. 
3S with ammonium sulfate, dialysis, ultrafiltration, geffiltration or ion-exchange chromatography 
gSSoThoTsis. isoelectric focusing, affinity chromatography, like immunoaffinity chromatography, HPLC 

5 ^ ^chimaeric polypeptides of the present invention can be characterized for example by Western blot 
analyJs fsTngure 3 and Example 2). a technique with which a man skilled in the art is fam.har. or by their 
SET to W« Wto tormation in assays known in the art employing cell lines hke for 
LnM-T/ATrr No CRL 1582) JURKAT. JM or CEM (ATCC No. CCL 119; Chaffee, S. et al., J. Expt. Med. 

I Lancet (1984)1,. 1472; Nara, P.U and Fischinger, P.J., Nature 
£ 4SS0 S ? ^ being'specifically described in Example 4 in which MOLT-4-or CEM cell l.nes 
S«^ e far *e MT-2 cells Any HIV-1 virus which has the ability to lead to syncytium formation such 

»£ZZZ£™*^ fram infected H9 ce " lines (ATCC Na CRL 8543) ^SSJLTT 

fn the a7o or Sample as described by Popovic et al., Science 224. 497-499 (1984) or LAV (CNCM No> 
232) ca "be sed Tsuch assays. Another way of characterization"^** polypeptides o» the 
** Sity to bind to the HIV surface protein g P 120 in assays known in the art or as speedy ^scnbed 
T^amp e 3 and visualized by fluorography according to standard techniques (Rgure 3) or by the.r abrtrty 
« WrTto cfo the first component of me complement cascade in assays known in the art or as specrf.cal y 
deSb d S'^mpte ?Z Tinted in Figure 5 (A und B). This figure cleariy demonstrate, , that CD4- 
S and CdIm^ bind Clq as efficiently as natural antibodies, whereas the contro. construrf CD4-Mx 
clntaig algh chain constant domain, does not show any specific binding. Chimaenc P*M**>* *• 
oresen invention can also be characterized by their ability to bind to Fc-receptors present on 
ZcyteZlophaTes and neutrophils due to the Fc portion of their IgG heavy ^ff^^Z 
MoSlmmunol 22 161-206 (1985)] in assays known in the art or as specifically descnbed .n Example 6 
Fiiure 5 (C). This figure clearly shows that CD4-M 7 2a binds to Fc receptors on J774A^ 
STtoVSme erfent and in indistinguishable affinity as mouse lgG2a. Binding of ch.maenc human CD4- 
£ ooCptideTto Fc receptors can be demonstrated for example with the human monocyte / macrophage 
?ATCC S CRL 1593) according to the method as given in Example 6. Furthermore such 
cltri forexamp.e by an assay described by Pauwels et al. [J. VM 
Sods if m-185 (1987)] or their ability to inhibit transmission of the virus by cell to cell con act 

TacSdance with the present invention the novel chimaeric proteins may be used .n the treatment of 
various dteease? Specially in the treatment of AIDS. They may be administered in pharmaceutical* 
Tcep abt fo ms. eSSy in an injectable form. Dosage and dose rates may paralle. mat currently bemg 
STdSS applications of other known polypeptides of comparable structure and/or faction Phar- 
m^euScS rampSons may contain at least one chimaeric polypeptide of the present ,nvent.on .n 
TsoSon wrSalaceutically acceptable solid or liquid carrier materials. Any convention^ used 
rarteTmateriar Jan be utilized. Furthermore, the pharmaceutical compositions may conta,n other phar- 

^sarrr ^ — asks 

the s P 3c examples which are included herein for purpose of illustration only and are not mtended to be 
limiting unless otherwise specified. 
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Example 1 



Construction of Piasmids 



Plasmid constructions were carried out using standard methodology as described by Maniatis et al., 
Molecular Cloninq - A Laboratory Manual, Cold spring Harbor Laboratory, New York (1982). 

T^lrplas^d for a!, constructions is designated pHT4-Y1 and can be prepared as p^ous* 
deseed by Tra'unecke, Luke and Karjalainen in Nature 331. 84-86 (198 ^ Th.s vertor ,W 
selection markers the ampidllin resistance gene and the gpt gene (Mulhgan and Berg. 198J Saence 2g 
H^enTdes in addition^ a hybrid protein composed of the whole extracellular portion of the human CD4 
receDtor fused to the mouse immunoglobulin kappa light-chain constant region. 
Tcto? pHtJ-YI was modified by replacing the mouse Ig heavy chain promoter by the more efficent 
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of the following gene fragments (blunt ended before ligation): 

- a 3 5 kb Sstl/Xbal DNA fragment containing the constant region exons C2, C3 and C4 ot tne .mouse y» 
heavy *ain gene [Arnheim N. et aU. Cel. 22, 179-185 (1980)] resuming in the preHm.nary p.asrmd pCD4- 

T-i n kb Stul DNA fragment containing the Hinge and the C2 and C3 constant region exons of the mouse 
jgM hea^chTgTnrZder. W. et a... PNAS 78. 474-479 (1981)] resulting in the preliminary P .asm,d 

P a D S 2 DNA fragment (made blunt with T4 DNA polymerase) containing the Hinge and the C2 and C3 
constant region exons of the human lg 7 . heavy chain gene (Ellison. J.W. et a!.. Nuc.eic Acids Res. 10. 
4071-4079 (1982)] resulting in the preliminary plasmid pCD4-H 7 1 . _ 
" DNA Jgmertcontaining the constant > ™ 

vki? a<? described above resulting in the preliminary plasmid pCD4-M|i . . 
^SinVryXmTds (pCD4-Mii- pCD4-M 7 2a', pCD4-H 7 1*) were completed by .nserting , a Xhol- 

45 described above for plasmid pCD4-Hii. 
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Fvprftfigjon of the CD4-MU and CD4-M 7 2a encoding genes 



Maintenance of animal cells and cell-lines, cloning-methodology, selection ^^^^^ J 
cloned cells were carried out using standard methodology as described by Freshney, R.I. .n Culture 
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with the plasmids pCD4-Mu or pCD4-M 7 2a by protoplast fusion as described by Oi et al. (Proc. Natt. Acad. 
Sci USA 80 825-829, 1983). Transfectants were selected by including into the basic medium (Dulbeccos 
modified Tagle's medium. 10% fetal calf serum (FCS). 5 x 10-M 2-merca ptoe « 5 ug/ml 
mycophenolic acid and 250 ug/ml xanthine (Traunecker et al., Eur. J. Immunol. 16, 851-854 [1986]). 

5 Transf ection frequencies were in the range of 10" 5 to 10 - *. ».u~ii«- 
immunoprecipitations of the secreted proteins CD4-MU and CD4-M 7 2a with the 'appropriate antibodies 
or with protein A followed by Western blot analysis (Towbin et al., Proc. Natl. Acad. Sc. USA 76, 4350-4353 
[19791) showed that these proteins had the expected apparent molecular weights (Fig. 3A). The same gel 
electrophoresis analysis (according to U.K. Laemmli. Nature 227. 680-685 [1970]) under non-reducing 

w conditions (by omitting 2-mercaptoethanol) revealed that CD4-MU was secreted as an oligomer, mos likely 
as a pentamer, whilst CD4-M 7 2a apparently formed dimers which bound to protein A (Fig. 3. B and O). 

Example 3 
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gp120-Binding Assay 
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2x10' HTLV-IIIB-infected H9 cells (ATCC No. CRL 8543: Popovic et al., Science 224. 497-499 [1984]: 
Gallo et al Science 224. 500-502 [1984]) were washed in labelling medium (cysteine-free RPMI-1640 
medium supplemented" ith 10% fetal calf serum (FCS)), incubated for 30. min. at 37 C in 10 ml o 
labelling medium and then transferred to 4 ml of fresh labelling medium. After the addmon of 2.5 mC. of 
^-cysteine (Amersham. UK) the incubation was continued with gentle agitation of the cells. After 4 hours 
the cells were transferred to fresh RPMI-1640 medium containing 10% FCS and incubated for another 14 
hours. The cells were sedimented and the cell-free culture fluids of both incubation periods were mixed and 
cleared of virus by centrifugation at 150 000 x g at 4* C for 1 hour. 50 ul of the com ^ cutar ^ s f 
the labelled cells were added to 8 ml of culture fluid of the myeloma cells producing CD4-MU or CD4-M 7 2a 
and 50 ul of Sepharose-bound rat-monoclonal antibodies to either mouse IgM heavy chain or mouse kappa 
chain or 50 ul protein A-Sepharose (Pharmacia Uppsala, Sweden). Then the mixture was rolled overhead a 
4'C for 15 hours. Thereafter the Sepharose beads were sedimented and washed in h.gh salt and low salt 
washing buffer as described by Schneider et al. in Virology 132. 1-11. 1984. After the last washing the 
Sepharose pellets were boiled in 100 ul sample buffer. The samples were then analysed by polyacrylam.de 
35 gel electrophoresis followed by fluorography to detect radiolabeled gp120 that was bound to CD4-MU or 
CD4-M 7 2a (Fig. 3,D lanes 3,5,7). 

Example 4 



Syncytium Assay 

To assay the biological activity of the various chimaeric molecules a HIV-dependent syncytium assay, 
which is based on the previously reported fusigenic virus-infected cells expressing the HIV envelope , gene 
products and uninfected adjacent cells bearing CD4 molecules [Sodroski et al., Nature 322 470-474. 
(1986)] was used. A pretitrated amount of HIV-1 virus was incubated at room temperature with serially 
diluted recombinant proteins for 30 min. in 100ul RPMI-1640 medium. Thereafter 25 ul of each fixture ^ was 
transferred in triplicate into the wells of a 96-well microtiter plate, which already conta.ned 25.000 MT-2 
cells [Myoshi. I. et al.. Nature 294. 770-771 (1981)] in 50 lil medium per well. After three days of culture 
100 Ul of fresh medium was added and two days later syncytia were counted. 50% inhibition of syncytium 
formation (IDso) was obtained with CD4-MU at a concentration of 10 ng/ml which was about 1000-fold less 
than the ID 50 (10 ug/ml) of CD4-M 7 2a and CD4-M*. The murine soluble UT 4 receptor [Traunecker, A. et 
al.. Immunology Today 10. 29-32 (1989)] was inactive. Complete inhibition of syncytium formation was 
obtained with CD4-MU at a concentration of 1-2 ug/ml (see Figure 4). 
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Example 5 

Binding to Clq 



Mteolftation Plato* «e, e coated »ift W *d CW*«,2a 0, COa-MU polyp.pU<tes In s*ft at 
washed and the bound radioactivity was determined. Results see Figure 5. 



Example 6 
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Binding of CD4-M 2a to Fc-Receptors 



200 ng of «Habelled CD4-M 7 2a (radiolabelling was performed as descntad ml Bcampte 5) art hrcrcasmg 
then obtained by subtracting nonspecific binding values from the experimental values. 



Claims 

" .„ usszxtt isssr:r£z «s « 

- "TtSST^ LUMtMfUna "« » coding k. * deft*. .«apt ft. M o. 

""T1°"a ,f cum . , 2 or 4 »d pta. - DNA » coding ,or .« domains <*.pt fta M 

of the constant region of the heavy chain of a human lg 7 1 or Ig-A 

9. A vector containing a DNA according to any one of claims 1-8. Dra karvotic and 

10. A vector according to claim 9 which is a shuttle vector capable of repl.cat.on .n prokaryofcc and 

55 eukaryotic host cells. 

1 1 A vector as claimed in claim 9 or 10 which is an express.on vector. 

12. A prokaryotic or eukaryotic host cell transformed with a vector as claimed ,n anyone of cla.ms 9 to 



11. 
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13. A polypeptide encoded by a DNA as claimed in any one of claims 1-8. 

14. The polypeptide of claim 13 as a therapeutically active agent. 

15 The polypeptide of claim 13 as a therapeutically active agent against AIDS. 

16 A method for the production of a polypeptide of any one of claims 13 to 15 which method 
s comprises culturing in a suitable medium a transformed host cell as claimed in claim 12 and isolating said 

P0l ^ P 7 Pt A pharmaceutical composition containing at least one polypeptide as claimed in claim 13 and a 
therapeutically acceptable carrier material. 

18. The use of a polypeptide as claimed in any one of claims 13 to 15 for the preparation of a 

io pharmaceutical composition. < 

19. The use of a polypeptide as claimed in any one of claims 13 to 15 for the preparation of a 
pharmaceutical composition for the treatment of AIDS. 

20. The polypeptide of claim 13 whenever prepared according to the method of claim 13. 

is Claims for the following Contracting States: GR, ES 

1 A process for the production of a polypeptide encoded by a DNA comprising a combination of two 
pieces of DNA whereby one of said pieces is coding for the first two domains or for parts thereof of the 
human CD4-molecule and the other is coding for all domains except the first of the constant regions of the 
heavy chain of a mammalian immunoglobulin which process comprises culturing in a suitable medium a 
host cell transformed with a vector capable of expressing said polypeptide and isolating said polypeptide. 

2. A process according to claim 1 wherein one of said pieces of DNA is coding for the first two domains 
of the human CD4-molecule. „ , 

3. A process according to claim 1 or 2 wherein said other piece of DNA is coding for all domains 
except the first of the constant region of the heavy chain of a mammalian IgM. _,,„.. 

4 A process according to claim 1 or 2 wherein said other piece of DNA is coding for all domams 
except the first of the constant region of the heavy chain of a mammalian IgG. _.,„.,. 

5 A process according to claim 1 or 2 wherein said other piece of DNA is coding for all domains 
except the first of the constant region of the heavy chain of a mammalian IgA. 

6. A process according to any one of claims 1 to 5 wherein the mammalian immunoglobulin is mouse 
or human immunoglobulin. , . _ ,, . . _ 

7. A process according to claim 1. 2 or 4 wherein said other piece of DNA is coding for all domains 
except the first of the constant region of the heavy chain of a mouse lg 7 2a. Anmaintt 

8 A process according to claim 1, 2 or 4 wherein said other piece of DNA is coding for all domains 
35 except the first of the constant region of the heavy chain of a human lg 7 1 or lg 7 3. 

9 A process according to any one of claims 1-8 wherein the host cell is an eukaryotic cell. 

10 A process according to claim 9 wherein the host cell is a cell from a myeloma cell line. 

11 A process according to claim 10 wherein the myeloma cell line is P3X63Ag8 or J558. 

12 A process according to any one of claims 9-11 wherein the vector is a shuttle vector. 

40 13 A process according to claim 10 or 11 wherein the shuttle vector is a P SV2 derived vector 

14. A process according to claim 13 wherein the pSV2 derived vector is pCD4-M 7 2a, pCD4-M 7l pCD4- 

H 7 . pCD4-H 7 1 or pCD4-H 7 3. 

15 A process for the preparation of a pharmaceutical composition which process comprises mixing a 
polypeptide obtained according to a process as claimed in any one of claims 1-14 and if desired, one or 
more other therapeutically active substances with a therapeutically inert carrier material and bringing the 
mixture into a galenical administration form. . 

16 A pharmaceutical composition containing a polypeptide obtained according to a process as claimed 
in any one of claims 1-14 and, if desired, one or more other therapeutically active substances and a 
therapeutically inert carrier material. .... 

17. The use of a polypeptide obtained according to a process as claimed in any one of claims 1-14 tor 
the manufacture of a pharmaceutical composition. ***** 

18. The use of a polypeptide obtained according to a process as claimed in any one of claims 1-14 tor 
the manufacture of a pharmaceutical composition for the treatment of AIDS. 
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